Brief C i cation

Serum Lithium Levels: Ideal Time for Sample
Collection! Are We Doing it Right?
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BSTRACT

Lithium has been the gold standard drug for bipolar disorders. The efficacy of lithium is dose-dependent and reliably
correlates with that of serum lithium levels (trough levels). Trough levels are best measured when tested just before
the next dose. In clinical practice, when lithium was administered in divided doses, trough levels were measured at
12 h after the last dose. Does this practice of 12 h lithium estimation apply to once a day (OD) administration of lithium
also? This study was undertaken to test this hypothesis. Serum lithium levels were measured at 12 and 24 h post the
last dose in 48 patients taking an OD dosing of sustained preparations of lithium. The mean and (standard deviation) of
serum lithium levels at 12 h (0.82 [0.29]) and at 24 h (0.60 [0.20]) were calculated. The serum lithium level at 12 h was
1.3 times higher than that of the 24 h levels (actual trough levels). Thus, it seems appropriate to estimate the serum
lithium levels (trough levels) at 24 h post the last dose in patients taking lithium as an OD dosage, which may prevent
patient maintained on a lower than required dose of lithium.
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A study to determine appropriate time for serum level
estimation for once a day administration of lithium

INTRODUCTION

Lithium has been the gold standard drug for treatment
in bipolar disorder. It was administered as thrice daily
with standard preparation; later twice daily with the
availability of sustained release preparations. The
efficacy of lithium is dose-dependent and reliably
correlates with serum concentrations. Therapeutic
efficacy of lithium demands maintenance of serum
concentrations in the range of 0.8 and 1.2 mmol/L
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(trough level).['l Lower levels are considered to be
noneffective, and serum level above this range would
lead to side-effects and toxicity. Amdisen!? proposed the
use of a standardized 12 h serum lithium concentration,
which subsequently became the universally accepted
mode of monitoring lithium levels in patients who have
been taking the drug in two or more divided dosages
with standard preparations where the last dose would
be administered at bed time. It is convenient for the
patient to provide a blood sample to check the trough
levels before the next morning dose. However, in the
current day, clinical practice once a day (OD) dose is
being prescribed for reasons of better compliance.!
The current practice is to measure serum lithium levels
at 12 h after the last dosing, irrespective of BD/OD

administration.

Now the clinical question is whether this standardized
12 h serum level estimation indicates true trough level
when lithium is administered as OD dosage. If not, would
it lead to misleading clinical decisions in estimating the
correct dose of lithium and also erroneous interpretations

Asha Hospital, Hyderabad, Andhra Pradesh, India

Address for correspondence: Dr. Damegunta Swetha Reddy

Asha Hospital, 298, Road No. 14, Banjara Hills, Hyderabad - 500 034, Andhra Pradesh, India. E-mail: dr.sweetha@gmail.com

346

Indian Journal of Psychological Medicine | Jul - Sep 2014 | Vol 36 | Issue 3



Reddy and Reddy: Serum lithium levels: Ideal time for sample collection! Are we doing it right?

of lithium nonresponse? The current study is undertaken
to test this hypothesis! To the best of our knowledge, this
would be the first study to be published in the literature
to determine the appropriate time for serum lithium level
estimation for OD administration of sustained release
preparations of lithium.

METHODS AND RESULTS

We present the results of a cross sectional study which
involves analyzing serum lithium levels in bipolar
disorder patients compliant with sustained release
preparation of lithium. The dose was administered at
8 pm and blood samples were collected at 12 and 24 h
after the last dose, at 8 am and 8 pm on the next day
(medication is obtained from a single manufacturer and
serum level estimation of lithium was done in a single
laboratories). The results were analyzed using standard
statistical techniques.

We found that serum lithium levels after 12 h
(u=0.82,0 =0.29) was 1.3 times higher than the 24 h
levels (u = 0.6, 6 = 0.20) after an OD dose [Table 1
and Figure 1].

DISCUSSION

In contrast to the usual practice of measuring serum
lithium levels at 12 h irrespective of the dosing pattern,
it is observed that measuring at 24 h is recommended,
which provides an accurate trough value for patients
on OD dosage. Measuring serum lithium levels at
12 h in case of OD dosing would give 1.3 times higher
value than the actual trough value, leading to probable
erroneous assumption, maintaining the patient on
a lesser than required lithium doses, which in turn
may lead to conclusions of patient being a lithium
nonresponder.

The recent years have witnessed a disturbing trend of
decline in use of lithium as mood stabilizer, surprisingly
uniformly in all the centers. Of several reasons cited,
one being relatively more nonresponsiveness to
lithium. Does our practice of testing serum lithium
levels at 12 h (not measuring the true trough level)
after the last dose in case of OD dosing contributes
to it to an extent?

Lithium is generally prescribed in the nights, it might
be inconvenient for the patient to test serum lithium

Indian Journal of Psychological Medicine | Jul - Sep 2014 | Vol 36 | Issue 3

serum lithium levels

O O 0O 0O 0 0 O 00 0 0 O O O 9
O 0O 0 0 0 0000000009
0 W W O O WO O 0 O O W W O
2

O 0O 0O 0O 0O O O 9O 9
O 0O 0O OO0 0O O QO 9
W O 0 0 0 W W O ©

n

12 hours M 24 hours

Figure 1: Chart depicting the individual subject’s serum lithium level
at 12 and 24 h postdose

Table 1: Serum lithium levels at 12 h and 24 h post an
OD dose of sustained preparation of lithium

Variable Result
n 48

Dosage: Mean (SD) 827 (84.3)

At 12 h (mEqg/L) At 24 h (mEq/L)
Serum levels: Mean (SD) 0.82 (0.29) 0.60 (0.20)
Range at 95% CI 0.74-0.90 0.55-0.66

CI — Confidence interval; SD — Standard deviation; OD — Once a day

levels at 24 h post the last dose, late evening hours.
The alternative approach to circumvent this problem
is by administrating lithium in the morning as it is
a nonsedative drug. If the dosing is still preferred at
nights, we can still do a serum lithium estimation at
12 h post the last dose, but deduce the level by 1.3 times
to calculate the actual trough level (at 24 h).
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